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= Enriching the Trinity basin as a resource for Texans

Environmental Flows and the
Trinity River
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Environmental Flows & Water Planning

e Early 1900’s — Legislature addressing water
resource management and development

e 1904 — Constitutional amendment authorizing first
public development projects
e 1905 — Authorized drainage districts

* 1913 —Irrigation Act created Texas Board of Water
Engineers & Centralized Procedures for Water Rights

Earely stages of construction on Lake Worth spiliway; mules were used for
carth-moving work,

Building the canal system 1900's

Freese and Nicholes, Inc. AgMag, 2016



Environmental Flows & Water Planning

Re: Irrigation Act in a 1913 Speech to Texas’ 33" Legislature, DW Glasscock, Democrat, Hildalgo County:

“In the magnificent sweep of her imperial domain Texas numbers localities where there is little or no rainfall,
and others where the rainfall is so constant and excessive that rumor reports the inhabitants as web-footed
but the complaint common to her widest region lies in the alternation of superabundance and scarcity
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Environmental Flows & Water Planning

e Early-Mid 1950’s — Drought of Record

 Mid-Late 1950’s -- Formal Water Planning
Begins

* 1957 — Texas Water Resource Planning Act

* Texas Water Resource Planning Division of the Board
of Water Engineers

e 1961 — First Formal Plan:

* A Plan for Meeting the 1980 Water Requirements for
Texas

* Top Down

e Mid 1990’s -- Bottom Up Planning




Environmental Flows & Water Planning

* SB1, 1997 — Regional Water Planning
 SB2, 2001 — Collect Data

— assess how much water rivers need to maintain a
“sound ecological environment”

— TIFP - TCEQ, TPWD, TWDB

 SB3, 2007 — Existing Data

— Senate Bill 3 was designed to be an accelerated,
stakeholder-driven, scientific and consensus-
based process to establish environmental flow
recommendations




Environmental Flows & Water Planning

 SWIFT, 2015 — State Water Implementation
Fund for Texas become available to the

basins that have submitted work plans to
execute SB3 flow studies.




SB3 in the Trinity River Basin

* Long story here ... in the Trinity, let’s just say
it was a difficult process and it ended with
Environmental Flow Standards

https://www.pinterest.com/growthgoals/psychology/



SB3 Adopted Flow Standards

8049500 8049500
Grand Prairie Dallas
Season | Subsistence cfs | Base cfs Pulse cfs Season | Subsistence cfs | Base cfs Pulse cfs
Trigger 300 cfs Trigger | 700 cfs
Winter 19 cfs 45cfs | Volume | 3,500 af | Winter 26 cfs 50cfs | Volume | 3,500 af
Duration | 4 days Days 3 days
Trigger 1,200 cfs Trigger | 4,000 cfs
Spring 25 cfs 45cfs | Volume | 8,000af | Spring 37 cfs 70cfs | Volume | 40,000 af
Days 8 days Days 9 days
Trigger | 300cfs Trigger | 1,000 cfs
Summer 23 cfs 35cfs | Volume | 1,800af | Summer 22 cfs 40 cfs | Volume | 8,500 af
Days 3 days Days 5 days
Trigger 300 cfs Trigger | 1,000 cfs
Fall 21 cfs 35cfs | Volume | 1,800 af Fall 15 cfs S50cfs | Volume | 8,500 af
Days 3 days Days 5 days
8065000 8066500
Oakwood Romayor
Season | Subsistence cfs | Base cfs Pulse cfs Season | Subsistence cfs | Base cfs Pulse cfs
Trigger | 3,000 cfs Trigger 8,000 cfs
Winter 120 cfs 340 c¢fs | Volume | 18,000 af Winter 495 cfs . 875cfs | Volume | 80,000 af
Days 5 days Days 7 days
Trigger | 7,000 cfs Trigger 10,000 cf4
Spring 160 cfs 450 cfs | Volume | 130,000 af | Spring 700 cfs 1150 cfs | Volume | 150,000 o
Days 11 days Days 9 days
Trigger | 2,500 cfs Trigger | 4,000 cfs
Summer 75 cfs 250 cfs | Volume | 23,000 af § Summer 200 cfs 575cfs | Volume | 60,000 af
Days 5 days Days 5 days
Trigger | 2,500 cfs Trigger | 4,000 cfs
Fall 100 cfs 260 c¢fs | Volume | 23,000 af Fall 230 cfs 625 cfs | Volume | 60,000 af
Days 5 days Days 5 days




Validation of the SB3 Flows

coul 'Ignn/

 SB3 Flow standards at |-,
4 |locations in the
Trinity River:
— USGS Gages:

* Grand Prairie
e Dallas (444 surrogate)

e Oakwood

* Romayor

vingston
TO
GRIMES
¢  Flow Assessment Sites g a /7
* Phase | and Il i e )
SB3 Measurement Point

) USGS Gage 08049500

Combined 2014 - A USGS Gage 08057000 “

[l USGS Gage 08065000
= USGS Gage 08066500

2017 0510 20 30 40
- Miles




Project Goal and Tasks

Goal:
Use data to assess the instream physical and ecological
functions of the SB3 Flow Standards.

Tasks:
1. Reconnaissance 5. Data Analysis
2. Study Design 6. Reporting
3. Field Work 7. Data Archiving

4. Data Processing 8. Information Dissemination




Background
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Project Planning & Recon

2011 & 2013 Longitudinal (435 miles)




Project Planning & Recon

2012 Supplemental Biological
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Survey Grade RTK GPS Data
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Survey Grade Topo and Bathymetry

08/13/72014







Bathymetry




Sediment Samples




Installation / Monitoring of Bank Pins




Riparian Survey




Pressure Transducer Installation







Field Photographs




080444 — Relic USACE Lock




080444 — Relic USACE Lock
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Linear Survey
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Dealing with Reality

* Flooding and high releases in 2015 & 2016

Cumulative Flow at Oakwood for 2014, 2015, and 2016
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295 — Overbanking Work




05.27.2015 16:37:57 10 023°C 073°F {IM9



05.27.2015 17:38:40 10 025°C 077°F 1Mo



‘:Lﬂm 05.27.2015 19:09:44 10 022°C 672°F {9



05.28.2015 06:30:52 on 017°C 063°F d{IM9



°C 066°F d{IM9

019

on

07:30

©
o
['2)
=i
=3
o
0
o
[T2]
©




SIS ~80,000 cfs at Oakwood Gage
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Data Processing - Survey

* Bathymetry
— M9
— Wading rod
* Topography
— RTK GPS
— Total Station

 DTM
7 — LiDAR
— USGS Topo
— USGS DEM
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Example LIDAR j
Google earth

near RM 444



LIiDAR 2014

Example LIDAR
near RM 444 | . Google earth
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LIDAR & Survey Overlay




LIDAR & Survey Overlay




LIDAR & Survey Overlay




Feet

XS1_RB

XS1_LB
o

XS2_RB

LIDAR Error

Elevation Delta
(LiDAR and Field Survey)

XS4 _RB

XS4 LB

XS5_LB

XS2_LB

XS3_RB

XS3_LB

XS5_RB



Cutting Cross-sections

030444 Final v Plan:
River=TrinkyRiver Reach=080444 RS=178606 ftest
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] E 1000 1500 2000 2500 3000
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Sediment Processing




Modeling & Analysis

* |nundation modeling

File Tools Help

Selected Layer: Phase | Complete_sent to TO

Depth (9300 cfs 2 yr RI)
Depth (15700 cfs 5 yr R)
Depth (22100 cfs 10 yr)
Depth (64400 cfs Peak n)

BBASC

Messages Views [Profile Lines |




XS Migr

 River Mile 444 —=

. Cross-section 3 / Station 3013.7
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Elevation (ft)
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— 20170224 Data
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——201411 Data

329
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550 600 650 700 750 800 850 900
Station (ft)




XS Migration Comparison

e River Mile 444 — Failed Lock Structure

Cross-section 5 / Station 92.8

5 &

Elevation (ft)

— 20170224 Data
333 — 20150610 Survey
— 201411 Data

-250 -200 -150 -100 -50 0 50 100 150 200 250
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Inundation

5 2.0

s
-
in

[¥8)

M2

=
(]

Inundation Surface Area {sqmi)
lnundation Surface Area {sgmi)
—
=1

1 /

0 T 00

0 2,000 4,000 6000 8000 10,000 12,000 14,000 16,000 0 2,000 4000 6000 8000 10,000 12,000 14,000 16,000
Flow Rate (cfs) Flow Rate cfs)

Grand Prairie Loop 12

|

=~
[=]

Inundation Surface Area {sgmi)
a
b et 4
Inundation Surface Area (sgmi)

L
wA
[y
(%)

L
[=}

—
=

| o N g
(=TT B
wA

=
in

=
=]
=]

0 20,000 40,000 60,000 80,000 100,000 0 10000 20,000 30,000 40,000 50,000 60,000 70,000 80,000
Flow Rate (cfs) Flow Rate (cfs)

Oakwood Romayor



Riparian Recruitment Analysis

* Trees, Saplings, Seedlings at Oakwood

Cross Section 2 - Trees
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Cross Section 2 - Saplings
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Cross Section 2 - Seedlings
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Riparian Analysis

* Many cores rotten from extended flooding
inn 2015/16




Sediment

Site 080486 Cross-section 1

100 : I
e N\ LT
£ o ds4. \ 450 |
£ I |
20 : — .

) Cbl ' Gravel | Sand T,

1000 100 10 1 0.1 0.01

Grain Size (mm)

——— 080486 XS1 Channel ——— 080486 XS1 Banks
— -+ Silt, Clay, & Washload <0.0625mm -+-++- Sand 0.0625-2mm

— — = @ravel 2-64mm Cobbles 64-256mm

| Channel shear stress (Ib/sf) and transportable grain size
XS2 Mid XS1 Upstream - Riffle

Table 1. Shear stress causing incipient motion X53 Downstream

Shear stress (T) for transport of uniform sediments

Flow (cfs) Shear stress Grain size Shear stress Grain size Shear stress Grain size
Sediment D (in) T (Ib/sf) |Note
Cohesive compacted clay 0.3 |e=0.40
Medium silt 0.001  0.001 0.080 Fine grvl 0.260
Fine sand 0.005 0.003 0.090 Fine gn,-| 0.250
Coarse sand 0.02 ° q
S e 0.110 Fine grv
Medium gravel 0.3
Coarse gravel 0.6
Very coarse gravel 1.3
Small cobble 2.5
Large cobble 5

Note: * = erosion of compacted clay




Baseflow Analysis

@® Env. Flow Analysis

* Long Term Monitoring Sites

Unique basin — Large population in
upper and lower

Upper TR WQ Compact Early 1970s
« NTMWD
« Dallas
« TRA
« TRWD

Return flow agreements
» Protect Downstream Senior Water
Rights and/or
* Instream flows prior to SB3
 SIMPLIFIED Water
Rights/Agreements
« Dallas 114,000 af/yr
« NTMWD 32% of 63%
« TRA30%
« TRWD 30%



Baseflow Analysis

Annual Minimum Flow & Dallas and Tarrant County Population
USGS Gage# 08065000 Trinity Rv nr Oakwood, TX

1000 5
800 4
600 3 o
% 2
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200 ° . 1 2
. ® .. o
!-‘a--“o"..
o 0
1920 1940 1960 1980 2000 2020

e Annual Minimum Flow
Dallas and Tarrant Counties Population (Source: TX Association of Counties)
- & - Projected Population (Source: Region C)




Water Rights Analysis (WAM)

SB3 Base
Flow (cfs) 45
seson |
Full Auth.
NO Return o
Flows (Run R
3)
Naturalized 100.0%
Flows
Run3

100.0%
Above
Livingston

Average 99%

Below
Livingston
Average 96%

WAM CP 8WYGP

45 35 35 50
Sp Su F W
96.5% 80.7% 77.2% 86.0%
100.0% 94.7% 89.5% 100.0%
100.0% 98.2% 100.0% 100.0%

Region H Water Demands
(yr)

2070

Dallas, TX
70 40
Sp Su
96.5% 91.2%
100.0% 98.2%
100.0% 98.2%

WAP CP 8TRDA

USGS Gage 08049500 West Fork Trinity USGS Gage 08057000 Trinity River at
River at Grand Prairie, TX

50

78.9%

93.0%

100.0%

WAM CP 8TROA

USGS Gage 08065000 Trinity River
near Oakwood

340 450 250 260
W Sp Su F
94.7%  98.2%  89.5%  77.2%
100.0% 100.0% 94.7% 91.2%
100.0% 100.0% 100.0% 96.5%

SB3 Baseflow Targets at USGS Gage

08066500 Trinity River at Romayor, TX

Winter
875

953
1176
1265
1298
1315
1327

Spring
1150

1045
1289
1387
1424
1442
1456

Summer
575

1159
1430
1539
1580
1600
1615

Fall
230

806
994
1070
1098
1112
1122




Results Summary

. Table 12. 583 flow as:essment - 030444 Dalla: I Tablz 14, 5B3 flow azzessment - 020075 Romayor.
Site 080444 — Drallas Site 030075 — Romavyor
Assesyment of 5B Flow Standards Assessment of 5B3 Flow Standards
Winter | Spring | Summer |  Fall Winter Spring | Summer | Fall
Snbsivtence _ Subsistence
S Iﬁ;ﬁ 3-';f= H{fﬁ 1=Yfﬁ A05cfs | TO0cfs | 200cfs | 230 cfs
ow is satisfled by existing or futre water . . . . Flow iz satizfied by existing or fitore water Y Y Y Y
R T S e e rights/refum flow agresments* [ 100% 100% 100% | 100%
2 W) goal: are met 2 2 2 2 SEIWQ zoals e met| Nz Wz Wz Wz
Base Flows Base Elows
&0 cfs T cfs A0 cfs &0 cfs 375 of 1150 cfs 575 ofs 535 of
Flow is satisfied by existing or fofure water | ¥ ¥ ¥ ¥ : — R LA 20 L
rights'return flow 2sresments* | 100% 100% 2e2% | 100% Flow iz satizfied by emisting or futare water| ¥ Tr1020-H L T
SE1WQ goal: e met| | Mz TO-T Na Na rights Tefum flow agreements* | 100% | 2050-T0-Y 100% 100%
Terap — SB2 W) zoals are met| Wo dzia o data Mo data | Mo data
b High Flow Fulses
High Flow Fulses Trigger| 8,000 cfs | 10,000 cfs | 4000 cfs | 4000
Trigger | TM0cfs | 4,000 cfs | 1000 cfs | 1,000 cfs Duration| 7 davs 9 days & days cfs
Dharation | 3 davs 9 davy & davs & davy & davy
Sediment and Channel Mamtenance Sediment and Channel Maintenance
Moves dominat sediment Brough riffies | ¥ H X H Moves domirant sediment throush riffles| ¥ X ¥ X
Moves dominant sediment throuzhpoals | ¥ ¥ ¥ ¥ Moves dominant sediment throuzh pools | ¥ ¥ Y ¥
Moves dominant riffle sediments ‘”;;‘5‘: H N N N Maves dominant rifhe sediments through| | ¥ ¥ ¥ ¥
Riparian tress Ripari paol:
Imumdates riparian tree speciss M M N M parian trees — -
Toandates 50% of the ripanaz area || N N N N leundates riparian tree spacies| N N N N
Tmumdatss too long W N N N Immdates 30% of the mparizn area M N N N
If no imundation, what Sow would beginto | 14,000 cfs (3 recent events == 3 dayz)*** [nundates too lonz] M ) N N
mundate riparian arsa If po immdation, what flow wounld bezin to LB Q00 cfs (26 recent events »= 3 dayz)**
Connection to Floodplain immdate fparian area
On-chanrel backwater habifatz H H N H Connection to Fleodplain
Off charme] backwater (frihand gullies) | M N M On-charme] backwater hakitats M N N N
(OCEW) Off channel backwater (trip.and gullies N N N N
If nv connection, what Sow would begin to 7000 cfs (16 recent events == 3 dayz)*=+* IfE'l'_'-BT.'l'g
conmect OCBW Tf no connection, what flow would begin to | 12,000 cf5 (33 [ecent events >= 3 days)**
What flow 2 overbank? n'a comnect OCEW
Hm‘['{monﬂ Weather Service Flood Triggers Haot Available TWhat fow 15 overbenk? 70,000 cf (3 Tecent events >= 5 days)"*
+ _ ©aa Saction 3.4 for additional inf gion, aud mefhods, period of vecood, and reliability. H.zEunaJ “ﬂEﬂ.L'h:EI' 5:1111:5 Fl-:-u-:l Tng;eu .}.:I'Jnur— 264650 cfs Mude:me — 93 125 fs
+* _ gpal may not be met in same backwater locations during portions of an unusually kot Motes: * - See Sacton 3.4 for additional information and methods, period of record, and
simmer afternoon raliability. . _
##+ . For most recent 10 vear perind 2007-05-01 thronsh 2017-08-31 ** - For most recent 10 vear period 2007-00-0] thronsh 3017-08-21
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Questions?




WAM CP BWYGP | WAM CP 8TROA WAP CP 8TRDA |

WAM CP 8TROA

WAM CP 8TROA

WAM CP 8TROA

usGs West Fork Trinity Ri Prairie, TX

USGS Gage 08057000 Trinity River at Dallas, TX

USGS Gage 08065000 Trinity River near Oakwood

Auth NO Return Flows (Run 3) **Full Auth with ONLY Compact Minimum Naturalized Flows
e et Hows (fun =) Return Flows (Run 3 Compact Mod)

NO Return Flows

**Full Auth with ONLY Compact Minimum
Return Flows (Run 3 Compact Mod)

Naturalized Flows

“Full Auth NO Retu

Flows (Run 3,

**Full Auth with ONLY Compact Minimum
Return Flows (Run 3 Compact Mod)

Naturalized Flows

ofs ofs ofs cfs cfs cfs cfs cfs cfs cfs cfs ofs ofs ofs cfs cfs cfs cfs cfs cfs cfs cfs G cfs cfs cfs cfs cfs cfs cfs cfs
Winter Spring Fall Winter Spring. Summer Fall Jinter Spring Summer _[Fall Winter Spring Summer Fal Winter Spring Summer Fall Ninter Spring Summer _[Fall Winter Winter Spring. Summer Fall Winter Spring Summer all
Base Base Base Base Base Base Base ase Base Base Base Base Base Base Base Base Base 3ase Base Base Base Base Base Base Base Base Base Base Base
45 45 35 a5 a5 35 35 45, 45, 35 35 50 70 50 70 40 50 50| 70| 340 450 250 260 340 450 250 Zﬂ
1500 102 R = I ) I 7 V) N s N7 | I e[ | tom|  sa  w| w0 sl o | o1 sen] 208 w03 sio] 0| _aw
1941 739 1418 68: 780 1467 2775 722 1063} 1843 3229 1421 989 1907 1077, 2047 4331 848 2439 3980 7225 236} 11316 1290 8307, 11603 15143 298
15 P % w1 stro]  sis|  sos| 0w sl 0 62| ous 107 so1] osa| a0 o[ o] ouas| i3y a18a] 176 oms| 30005 506 386
1943 31 353 3 68 412 153 74 140 1161 400 90) 118 265 3266 817 17) 2966 77 1831 8754 4308 146!
1944 96 361 4« 131 409 71 88| 538, 1247 243 287| 155 1883 3879 474 52 2143 48 6490 17002 2934 87
1945 401 2275 3¢ 449 2339 260 75 1137 3547 694 457 230 3659 9428 2300} 150 5116 95¢ 7504, 30824 8039 332
1946 511 512 28¢ 564| 561 195 330 1425 1063 493 868 575 4490 3638 2099 235 5753 415: 10330 9572 7670 786!
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*Most recent TCEQ Published WAM - Trinity River Basin WAM Run 3, Full Authorized Diversions, 100% Reuse, Last Updated 10/7/2014
**Run 3 Compact Mod was adapted from the most recent TCEQ Published WAM - Trinity River Basin WAM Run 3. Parameters: Full Authorized Diversions, Only NTMWD, TRA, FWVC, Dallas S5 and Central Modified Reuse CI cards added, Created 20171026. Modification parameters include:
CI Cards from WAM Run 8 (min monthly discharges 2001-05) for the Upper Trinity River Water Quality Compact (Compact-NTMWD, TRA, TRWD, Dallas) were adjusted to reflect current permit and/or Compact agreements as follows:

2) Dallas Central (837) and Southside (840) are required by permit to discharge 114,000 af/yr for Lake Livingston & Environmental Flows

b) North Texas Municipal Water District (NTMWD) is required by permit to let flow downstream 32% of their total in-basin derived supplies return flows (Control Points B63, 8213, B71, 843, B42,& B76)
According to Region C (2016), 63% of NTMWD raw water supplies are from in-basin reservoirs, so selected NTMWD CI cards were adjusted to 63% for all values and control points (above), then 32% of that value was proportioned out based on the original monthly proportions.

<) TRA Central (B66), Ten Mile Creek (8135), and Red Oak Creek (B262) were adjusted to 30% per agreements with Houston to protect water in Livingston and the Compact




